The discussion by Mr Koutsoftas is in three parts:
• firstly, he disagrees with the primary conclusions of our paper, namely that RQD is no longer necessary, or appropriate, for use in rock mass classification systems,
• secondly, he considers that existing classification system have "many limitations", with or without RQD, and
• thirdly, he proposes "that continuous, profiles of shear wave velocities", provide an improved classification system for rock masses.
In respect to his first point, Koutsoftas does not disagree with the factual information we present regarding the practical problems in using RQD arising from:
• having to estimate RQD in from exposures in the many situations where cored borehole data are not available, and
• the different definitions of RQD used in different parts of the world.
We think the factual information given in the paper supports our views in respect to the classification of rock masses by the RMR system, and is many derivatives such as MRMR and GSI. It is also a matter of fact that we found that, in practice, with typical engineers and geologists, use of GSI look-up charts, gave better consistency in classifications that the numerical calculations, relying on estimated RQD (Pells et al. 2017) . Koutsoftas gives no factual information to contradict our findings. He considers that the most important advantage of RQD is its widespread use and associated experience accumulated over 50 years. We do not disagree with this point, and there are situations where RQD, as originally defined by Deere, is appropriate as part of core logging. However, the differences in definitions of RQD as cited in our paper mean that the widespread experience is not as valid as may first appear.
In regard to his second point, we are in agreement that all rock mass classifications have limitations. The systems cannot replace intelligent and good quality, engineering geological mapping. We also agree, as stated in the paper, that great care should be exercised in using GSI to calculate rock mass shear strength and moduli parameters. A good dose of scepticism should be applied to believing the results of computations based on such parameters.
Koutsoftas' third point regarding the value of shear wave velocity profiles is valid, but not new (see Bertin 1970 and Whiteley 1983 ). An issue with the information given by Koutsoftas is that he provides no way for engineers to assess parameters for design computations, whether rock mass deformations, rock mass stability or hydrogeology, from the shear wave data. D r a f t
